Amendments to the Claims 



This listing of claim will replace all prior versions and listings of claims in the application. 

1 . (currently amended) A method comprising: 

receiving a first digital control value establishing a the phase of a first clock signal; 

receiving a second digital control value establishing a the phase of a second clock signal; and 
comparing the first and second digital control values to detect a phase relationship between the 
first and second clock signals. 

2. (currently amended) A The method as r e cited in of claim 1, wherein the phase relationship 
between the first and second clock signals varies with PVT (process, voltage, and temperature) 
variations, the method further comprising adjusting a PVT-sensitive circuit as a function of the detected 
phase relationship between the first and second clock signals. 

3. (currently amended) A The method as r e cit e d in of claim 1, further comprising: 
calibrating the phase of the first clock signal relative to a received data signal; 

clocking an input latch with the first clock signal to latch the received data signal and to produce 
provide a captured data signal; and 

latching the captured data signal at a time that varies as a function of the detected phase 
relationship between the first and second clock signals to produc e provide a synchronized data signal. 

4. (currently amended) A The method as r e cit e d in of claim 1, further comprising: 
calibrating the phase of the second clock signal relative to a received third clock signal; 
identifying the phase of the third clock signal relative to the first clock signal with reference to 

the detected phase relationship between the first and second clock signals. 

5. (currently amended) A m e thod as recit e d in claim 1, wh e r e in th e phas e of th e s e cond clock signal 
is established by s e tting th e value of th e s e cond digital control valu e ; th e m e thod furth e r compri s ing A 
method comprising: 

receiving a first digital control value establishing a phase of a first clock signal; 
receiving a second digital control value establishing a phase of a second clock signal; 
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comparing the first and second clock signals in a calibration procedure while varying the second 
digital control value to produc e provide a predetermined phase relationship between the first and second 
clock signals; 

deriving a correction value from the second digital control value that produc e s provides the 
predetermined phase relationship between the first and second clock signals; and 

subsequent to the calibration procedure, compensating the second digital control value with the 
d e riv e d correction value to account for different propagation delays of the first and second clock signals. 

6. (currently amended) A device comprising: 

a first clock generator that g e nerat e s to generate a first clock signal in response to a first digital 
control value, wherein the first digital control value establishes the aphase of the first clock signal; 

a second clock generator that g e nerat e s to generate a second clock signal in response to a second 
digital control value, wherein the second digital control value establishes the aphase of the second clock 
signal; and 

a phase detection logic that compar e s to compare the first and second digital control values to 
detect a phase relationship between the first and second clock signals. 

7. (currently amended) A The device as r e cit e d in of claim 6, further comprising a PVT (process, 
voltage, and temperature) sensitive circuit that is responsive to the phase detection logic to compensate 
for PVT variations. 

8. (currently amended) A The device as r e cit e d in of claim 6, further comprising: 

a calibration logic that s e ts to set the first digital control value to calibrate the phase of the first 
clock signal relative to a received data signal; 

an input latch that is clocked by the first clock signal to latch the received data signal and to 
produc e provide a captured data signal; and 

a latching logic that is r e sponsiv e , in response to the phase relationship d e t e ction logic , to latch 
the captured data signal to produc e provide a synchronized data signal relative to the second clock signal. 

9. (currently amended) A The device as r e cit e d in of claim 6, further comprising: 

a calibration logic that r e c e iv e s to receive a third clock signal having an undetermined phase 
relative to the first clock signal and that s e ts to set the second digital control value to calibrate the phase 

of the second clock signal relative to the third clock signal; 
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wherein the phase detection logic compares the first and second digital control values to 
determine the a_phase of the third clock signal relative to the first clock signal. 

10. (currently amended) A d e vic e as r e cit e d in claim 6, furth e r comprising: A device comprising: 

a first clock generator to generate a first clock signal in response to a first digital control value, 
wherein the first digital control value establishes a phase of the first clock signal; 

a second clock generator to generate a second clock signal in response to a second digital control 
value, wherein the second digital control value establishes a phase of the second clock signal; 

a calibration logic that operates in a calibration procedure to compare the first and second clock 
signals while varying at least one of the first and second digital control values to produc e provide a 
predetermined phase relationship between the first and second clock signals; 

wherein the phase d e t e ction calibration logic derives at least one correction value from said at 
least one of the first and second digital control values that produc e provide the predetermined phase 
relationship; and 

wherein the calibration logic compensates at least one of the first and second digital control 
values with the at least one deriv e d correction value to account for different propagation delays of the 
first and second clock signals. 

1 1 . (currently amended) A method of phase detection, comprising: 

receiving a clock signal that has an undetermined phase relative to a reference clock signal; 

generating a measurement clock signal having a phase that is established relative to the reference 
clock signal by a phase control value; 

setting the phase control value to produce provide a predetermined phase relationship between 
the measurement clock signal and the received clock signal; and 

evaluating the set phase control value to detect a measured phase relationship of the received 
clock signal relative to the reference clock signal. 

12. (currently amended) A The method as r e cited in of claim 11, wherein setting the phase control 
value comprises varying the phase control value until the phase of the measurement clock signal is 
approximately equal to the phase of the received clock signal. 
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13. (currently amended) A phase detection device, comprising: 

a clock generator that g e n e rat e s to generate a measurement clock signal having a phase that is 
established relative to a reference clock signal by a phase control value; 

a calibration logic that vari e s to vary the phase control value to produc e provide a predetermined 
phase relationship between the measurement clock signal and a received clock signal that has an 
undetermined phase; and 

an evaluation logic that e valuat e s to evaluate the phase control value to detect a phase 
relationship between the received clock signal and the reference clock signal. 

14. (currently amended) A The p hase detection device as recit e d in of claim 13, wherein the 
calibration logic varies the phase control value until the phase of the measurement clock signal is 
approximately equal to the phase of the reference clock signal. 

15. (currently amended) A method comprising: 

generating a plurality of clock signals in response to a plurality of digital control values that 
specify d e sir e d a plurality of relative phases of the clock signals, the clock signals b e ing s ubj e ct to 
having different propagation delays; 

varying the digital control values in a calibration procedure to produc e provide a plurality of 
predetermined phase r e lationship relationships between the clock signals; 

deriving a plurality of correction values from the digital control values that produc e provide the 
predetermined phase relationship relationships ; 

subsequent to the calibration procedure, setting the digital control values to produc e provide 
d e sir e d the relative phases of the clock signals signal phas e s ; and 

compensating the digital control values with the d e riv e d correction values to account for the 
different propagation delays of the clock signals. 

16. (currently amended) A The method as recit e d in of claim 15, wherein the plurality of clock 
signals have approximately identical phases when in the predetermined phase r e lationship relationships . 

17. (currently amended) A The m ethod as recit e d in of claim 15, wherein generating the plurality of 
clock signals comprises deriving the plurality of clock signals from one or more common reference clock 
signals. 
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18. (currently amended) A device comprising: 

a plurality of clock generators that g e n e rat e r e sp e ctiv e to generate a plurality of clock signals in 
response to a plurality of digital control values that specify d e sir e d a plurality of relative phases of the 
clock signals, the clock signals being subj e ct to having different propagation delays; 

a calibration logic that vari e s to vary the digital control values in a calibration procedure to 
produc e provide a plurality of p redetermined phase r e lationship relationships between the clock signals; 
and 

wherein the calibration logic derives one or more correction values from the digital control 
values that produce to provide the plurality of p redetermined phase r e lationship relationships , said the 
one or more correction values being used subsequent to the calibration procedure to account for the 
different propagation delays of the clock signals. 

19. (currently amended) A The device as recited in of claim 18, wherein the plurality of clock signals 
have approximately identical phases when in the predetermined phase r e lationship relationships . 

20. (currently amended) A The device as r e cit e d in of claim 18, wherein the plurality of clock 
generators generate the plurality of clock signals from one or more common reference clock signals. 

2 1 . (currently amended) A method of phase detection, comprising: 

generating a measurement clock signal having a phase that is established relative to a reference 
clock signal by a phase control value; 

delaying the measurement clock signal by a pha se delay that varies with PVT (process, voltage, 
and temperature) variations to obtain a delayed measurement clock signal ; 

varying the phase control value to find obtain a digital PVT (process, voltag e , and t e mperature) 
adjustment value that produces provides a predetermined phase relationship between the delayed 
measurement clock signal and the reference clock signal; and 

adjusting a PVT-sensitive circuit as a function of the digital PVT adjustment value to compensate 
for the PVT variations in the PVT-sensitive circuit. 

22. (currently amended) A The method as r e cit e d in of_claim 21, wherein varying the phase control 
value comprises varying the phase control value until the phase of the measurement clock signal is 
approximately equal to the phase of the reference clock signal. 
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23. (currently amended) A device comprising: 

a clock generator that g e n e rat e to generate a measurement clock signal having a phase that is 
established relative to a reference clock signal by a phase control value; 

one or more delay elements configur e d to delay the measurement clock signal by a phas e delay 
that varies with PVT (process, voltage, and temperature) variations to obtain a delayed measurement 
clock signal ; 

a calibration logic that vari e s to vary the phase control value to find obtain a digital PVT 
adjustment value that produc e s provides a predetermined phase relationship between the delayed 
measurement clock signal and the reference clock signal; and 

a PVT-sensitive circuit that4s.j*esponsive to the digital PVT adjustment value A to compensate for 
the PVT variations in the PVT-sensitive circuit. 

24. (currently amended) A The device as r e cit e d in o£claim 23, wherein the calibration logic varies 
the phase control value until the phase of the measurement clock signal is approximately equal to the 
phase of the reference clock signal. 

25. (currently amended) A method of synchronizing a received data signal with a target timing 
signal, comprising: 

generating an input timing signal having a phase that is established relative to the target timing 
signal by an input phase control value; 

setting the input phase control value to calibrate the phase of the input timing signal relative to 
the received data signal; 

clocking the received data signal with the g e n e rated input timing signal to produc e provide a 
captured data signal; 

evaluating the input phase control value to determine an appropriat e atiming phase at which to 
clock the captured data signal for synchronization with the target timing signal; and 

clocking the captured data signal at the determin e d appropriat e timing phase to produc e provide a 
synchronized data signal relative to the target timing signal. 

26. (currently amended) A The method as r e cit e d in o£claim 25, wherein the evaluating comprises 
comparing the input phase control value to a reference value. 
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27. (currently amended) A The method as r e cit e d in of claim 25, wherein: 

the evaluating comprises comparing the input phase control value to a reference value; and 
the reference value represents a 90° phase offset from the target timing signal. 

28. (currently amended) A The m ethod as r e cit e d in oLclaim 25, wherein the evaluating comprises 
comparing the input phase control value to a target phase control value that establishes the phase of the 
target timing signal. 

29. (currently amended) A The method aa r e cited in of claim 25, further comprising: 

generating the target timing signal in response to a target phase control value that establishes the 
a_ phase of the target timing signal. 

30. (currently amended) A The method as recit e d in of claim 25, further comprising: 

generating the target timing signal in response to a target phase control value that establishes-the 
a_phase of the target timing signal; and 

wherein the evaluating comprises comparing the input phase control value to the target phase 
control value. 

31. (currently amended) A The method as r e cited in of claim 25, wherein the input phase control 
value is a digital wefd value . 

32. (currently amended) A The method as r e cit e d in of claim 25, wherein the evaluating determines 
the appropriat e timing phase to be (a) the a_phase of the target timing signal if when the evaluation 
indicates that the target timing signal lags the input timing signal by more than 90° or (b) a phase that is 
180° relative to the phase of the target timing signal i£- when the evaluation indicates that the target 
timing signal lags the input timing signal by less than 90°. 

33. (currently amended) A The method as r e cit e d in of claim 25, further comprising: 
clocking the synchronized data signal with the target timing signal. 

34. (currently amended) A method of synchronizing a received data signal with a target clock signal, 
comprising: 

setting a target phase control value to establish the aphase of the target clock signal; 
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setting an input phase control value to establish the aphase of an input clock signal; 

clocking the received data signal with the input clock signal to produc e provide a captured data 

signal; 

comparing the target phase control value and the input phase control value to determine an 
appropriat e atiming phase at which to clock the captured data signal for synchronization with the target 
clock signal; and 

clocking the captured data signal at the d e termin e d appropriat e timing phase to produce provide 
a synchronized data signal relative to the target clock signal. 

35. (currently amended) A The method as r e cit e d in o£claim 34, wherein the comparing comprises 
detecting whether the target clock signal lags the input clock signal by a predetermined amount based on 
the target and input phase control values. 

36. (currently amended) A The method as r e cit e d in of claim 34, wherein the comparing comprises 
detecting whether the target clock signal lags the input clock signal by 90° based on the target and input 
phase control values. 

37. (currently amended) A The method as recited in of claim 34, wherein the target and input phase 
control values are digital words values . 

38. (currently amended) A The method as r e cit e d in o£claim 34, wherein the comparing determines 
the appropriat e timing phase to be (a) the phase of the target clock signal if when the comparing indicates 
that the target clock signal lags the input timing signal by more than 90° or (b) a phase that is 180° 
relative to the phase of the target clock signal if when the comparing indicates that the target clock signal 
lags the input clock signal by less than 90°. 

39. (currently amended) A The method as r e cit e d in of claim 34, further comprising: 
clocking the synchronized data signal with the target timing signal. 

40. (currently amended) A The method as r e cited in of claim 34, further comprising: 

setting the input phase control value to calibrate the phase of the input clock signal relative to the 
received data signal. 
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,41. (currently amended) A device for synchronizing a received data signal with a target clock signal, 
comprising: 

an input clock generator that g e n e rat e s to generate an input clock signal at a calibrated phase 
relative to the received data signal, wh e r e in the input clock generator rec e iv e s to receive an input phase 
control value that e stablish e s to establish the calibrated phase of the input clock signal; 

an input latch that is clocked by the input clock signal to latch the received data signal and to 
produc e provide a captured data signal; 

an evaluation logic that e valuat e s to evaluate the input phase control value to determine an 
appropriat e atiming phase at which to clock the captured data signal for synchronization with the target 
clock signal; and 

a latching logic configured to latch the captured data signal at the det e rmin e d appropriat e timing 
phase to produc e provide a synchronized data signal relative to the target clock signal. 

42. (currently amended) A The device as recit e d in of claim 4 1 , further comprising: 

a target clock generator that g e n e rates to generate the target clock signal, wherein the target clock 
generator receives a target phase control value that e stablishes to establish t he aphase of the target clock 
signal; 

wherein the evaluation logic compares the target phase control value and the input phase control 
value to determine the appropriat e timing phase. 

43. (currently amended) A The device as recit e d in of claim 41, wherein the evaluation logic 
compares the input phase control value to a reference value. 

44. (currently amended) A The device as r e cit e d in of claim 4 1 , wherein: 

the evaluation logic compares the input phase control value to a reference value; and 
the reference value represents a 90° phase difference from the target timing clock signal. 

45. (currently amended) A device as recited in claim 41, wherein the input phase control value is a 
digital wefd- value . 
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46. (currently amended) A The device as r e cit e d in of claim 41, wherein the evaluation logic 
determines the appropriat e timing phase to be (a) the a_phase of the target clock signal if when the target 
clock signal lags the input clock signal by more than 90° or (b) a phase that is 1 80° relative to the phase 
of the target clock signal if when the target clock signal lags the input clock signal by less than 90°. 

47. (currently amended) A The device as recit e d in of claim 41, further comprising: 

a second input latch that clocks to clock the synchronized data signal in response to the target 
timing clock signal. 
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